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Each of the different regions of interest R i represents the position of a hotspots that we wish to address optically and independently. 1 can be written in a general quadratic matrix form:
where Σ represents the union of all the regions of interest R i and the elements M jk are constructed by combining the probe fields E j and
In effect, the matrix operator defined by M jk describes all two-by-two overlap integrals between the N ortho-normalised probe fields (< E j |E j >= δ ij ). The ortho-normalisation property refers to the intensity across the whole sample plane, such as fulfilled by Hermite-Gaussian or Laguerre-Gaussian beams. The optical eigenmodes are defined by:
where λ is an eigenvalue and |E > Σ the associated eigenfield. With this definitions, we remark that the total intensity m(E ) is equal to λ . Further, the matrix operator M jk shows two important properties. It is Hermitian meaning that all the eigenvalues (λ ) are real and two eigenvectors corresponding to two distinct eigenvalues are orthogonal to each other:
Consequently, the eigenvalues can be ordered where λ =1 is the largest eigenvalue, λ =2 the second largest eigenvalue, etc... . The optical eigenmode associated with λ =1 describes the superposition of initial fields E j delivering the maximum total intensity [24] across the multiple regions of interest R i . Further, considering a single region of interest would correspond to the structured illumination having the maximal coupling to the associated hotspot. This approach corresponds to the first method, discussed in this paper, to highlight a specific hotspot. We can define a p-dimensional complex vector corresponding to a target illumination field P j where each element corresponds to the amplitude and phase of a constant electric field in the region of interest R i . Target field can be decomposed onto the optical eigenmode base using a projection defined by:
where c corresponds to the complex decomposition coefficients of the field P in base E . If the E fields form a complete base, we can perfectly reconstruct the unknown field P from the projection using P = c E . We remark that the completeness of the base is dependent on the initial fields probing all the optical degrees of freedom available i.e. the order at which we stop the probing when using the Hermite-Gaussian beams, for example. Using this second method, we can highlight multiple hotspots simultaneously.
